Using the 1993 Indonesia Family Life Survey, this paper examines school participation among boys and girls in Indonesia and investigates why parents are less likely to keep their daughter in school. The analysis is based on indicators of school attendance. In particular we focus on the gender difference in school attendance, effect of parents' education and employment, household resource constraint, location of the household and quality of the school. This paper finds significant gender differences in children's education. Parents are more likely to send their sons to school rather than their daughters. Parents' education has significant positive impact on their children's schooling in different manner. Mothers' education has stronger impact on girls' school attendance, while fathers' education has stronger impact on boys' school attendance. Household income matters only for girls; it implies that girls belonging to poor families are less likely to go to school, and education is a luxury good for these girls. Further the number of children under 5 years old in the household also matters only for girls. This indicates that for girls there is a trade off between being in school and taking care of younger siblings as well as substituting for the mother in doing domestic tasks.
A. Introduction
Economic theories emphasize the important role of education and human capital investment on economic growth. This is in particular important for low-income countries with low human capital and struggling for economic development. Education creates skills and knowledge, which facilitate higher level of productivity among those who possess them compare to those who do not. Tansel (1997: p. 825) states, "education increases the productivity of the labor force, improve health, enhances the quality of life, betters the income distribution, and advances the development potential of the economy." Moreover education also enhances the ability of the economy to adopt and develop new technology for economic and social improvement. Given these broad benefits increasing the chance of children in receiving education is an important concern for policy makers in every country. This explains why many researchers devote their attention to the issues of human capital investment on children. For instance: Alisjahbana (1998) investigates the demand for children's schooling that accounts for the role of quality adjusted schooling prices; Ray (2001) and Millimet and Racine (2002) study the main determinants of child schooling; Millimet (2003) examines the effect of household size on human capital investment in children.
While recent literature documents the importance of children's education in general, lately many researchers have focused on a more specific question -gender disparities in education. Schultz (2001) claims that the health and the schooling of children are more closely related to their mother's education than father's. Ahmed et al (2001) conclude that gender inequality in education may prevent a reduction of child mortality and fertility. It also slows the expansion of education on the next generation. In addition, it may be the case that gender inequality may hamper economic growth. Thus this evidence triggers an influx of studies on gender differences in education.
Many studies have been done in this area including; Tansel (1998) , whose study indicates that both boys' and girls' schooling were found to be strongly related to their parent's education and the parental education effects were larger on girls' than on boys' schooling. Kambhampati and Pal (2000) show that in terms of the predicted probabilities of no schooling, generally boys have a higher probability of going to school compared to girls. Gibson (2002) suggests that income and parental schooling have a strong effect on the demand for children's education, however different enrolment between boys and girls can not be explained by observable characteristics and thus reflects some differential treatment within the household. Following the above studies on gender disparities, this paper examines child schooling in the context of household decisions. Especially, we investigate why parents invest more in their sons than their daughters.
B. Research Method 1. Data Description
The empirical analysis of gender disparity in education in this paper is based on the 1993 Indonesian Family Life Survey (IFLS). This survey is a major household survey conducted in 1993 by RAND and Lembaga Demografi (Demographic Institute) of the University of Indonesia. The IFLS covers a sample of 7,224 households across 13 of 27 provinces. This represents approximately 83% of the Indonesian population and much of its heterogeneity.
The data for this analysis draw on a sample of 7 -14 year old children. The reason why we use this age range is because the data about child education covers only children aged of 6 to 14 years old. In this study we exclude children aged 6 years due to the official age to start primary school in Indonesia being 7 years old. Considering the children aged 7 -14 years, there are 2166 girls and 2235 boys in our sample. Table 4 displays the sample mean and standard deviation of key variables used in this study disaggregated by gender. Table 4 reveals several interesting points. Firstly, the gender comparison shows that the school participation rate of Indonesian children in the age group 7 to 14 is higher for boys than girls. Secondly, children in this sample mostly belong to Java Island. This is not surprising since more than 50% of Indonesia's population lives in this island. Thirdly, approximately 53% of children in this sample come from rural areas.
Officially, children should be in grade 1 in elementary school when they are 7 years old and finish elementary school at the age 12 and finish junior high school at age 15. However many children do not start elementary school until 8 years old or even later. Table 5 below shows the distribution of children who never attended school. The late age entry or the delayed enrolment cases are also captured in this table. Although the 6-year compulsory primary education had already been implemented at the time of this survey (6 year compulsory study was implemented in 1984, while this survey was conducted in 1993), we can still find a number of children who left school before completing primary education, as shown in Figure 1 below.
Note:
Children who have never attended school are not included This figure demonstrates that generally the proportion of girls who leave school is higher than that for boys. At the age of 12 (the official finishing age of primary education) the proportion of children who leave school sharply increase, and at the age of 13 the proportion of girls who leave school increases further, exceeding the proportion of boys who left school. This implies that where compulsory education is not in place, the number of children who leave school tends to increase. Furthermore, this figure also indicates that compulsory primary education in Indonesia may not be implemented effectively, since we still find a number of children who leave school between ages 7 to 12. Table 6 illustrates the percentage of children in school and children not in school divided into expenditure per capita group and location. Households have been ranked by expenditure per capita and grouped into 5 expenditure groups. On average the children who did not attend school were from poorer families. The proportion of children not in school is higher as we move to lower income groups. Rural areas face higher proportions of children who do not attend school compared to urban areas. 
b. Model Spesification
Children's school is a matter of investment for their parents. In the absence of formal old age pension programs, children are expected to support their elderly parents. Potential transfer from children to their elderly parents provides a motive for educational investment at the household level (Maitra and Rammohan, 2001 ). As we discussed in the previous section Indonesian families expect transfers from their sons in the future (Dursin, 2001) . Since there are differences in expected return in education between sons and daughters, for sons being greater than daughters, the gender of a child could reflect proxy expected rate of return of parents. Gender is used as a proxy of parents' expected rate of return to education, as it may determine which children the parents will get transfers from in the future.
The age of children also affects the decision of whether they will attend school or not, since it may reflect the productivity and physical ability to do certain activities. Older children tend to be involved more in labor market and domestic tasks.
Because we do not have direct information on parental son preference and a direct measure of how much parents care about their children's education, here we use indirect measures of parental preferences including years of schooling and occupation status of each parent. The parents' years of schooling and occupations are employed as indirect measures of how much parents care about their children's education. The higher the education of parents and the broader their knowledge, the more they tend to have awareness of their children's education. This study divides parent occupations into two categories -self-employment and otherwise. We may expect that self-employed parents tend to need more help from their children in running their business. As a consequence of this they tend to pay less attention to their children's education. Though tuition fees for elementary school have already been abolished, in reality there are various costs related to education, such as uniforms, parent contributions and books. These costs only represent the direct costs. In fact there are other costs that play an important role for parents in their decisions regarding children's education. In Indonesia, particularly for poor families, children often help their parents either in the labour market or domestic tasks. The presence of grandparents may have an important role in families' activities. They can be involved in doing domestic tasks, so that they can reduce children's involvement in doing housework or even totally substitute for them (Liu, 1998) . On the other hand, Liu (1998) also mentions that households with children under 5 years old will tend to have higher demand for home production, specifically in the children services area. More children under 5 years old may also demand more child care service from the mother. Because of this older children may have to substitute for their mother in doing some domestic tasks.
Information on school fees and distance or travel time are not available. Nonetheless the survey has information about grandparent presence in the household. Also, the data allow us to calculate the number of children under 5 years old in each household. This information provides remedies for the lack of information on the direct costs of education, distance or travel time and indirect or opportunity costs. This study use a dummy for presence of grandparents and number of children under age 5 years in the household as proxies for cost of schooling in terms of home production and children's time forgone.
Income is likely to be a key household characteristic in determining the demand for children's education, since obviously income is an important constraint for households. To capture the resource constraint parents face in making investment decisions, we use household expenditure instead of income. There are two reasons for this. First, total household expenditure is easier to measure than total household income, and it is measured with less error of measurement. Second, income may be subject to transitory fluctuation since savings tend to smooth expenditure over time (Tansel, 1998) . Initially this paper attempted to employ a direct measure of yearly household income, but the results were not satisfactory. Ultimately monthly household expenditure is used.
On the supply side, quality of school may affect demand for schooling. If the school lacks quality parents will reluctant to send their children to school since poor school quality is associated with poor academic results. There are various variables usually used to capture quality of school such as: number of textbook per student, teacher-pupil ratio, class room-student ratio, number of trained teacher (Dreze and Kingdon, 2000; Colclough et al, 2000; Liu, 2001 , Handa, 2002 . Teacher-pupil ratio and dummy of library resources are employed as schools quality indicators in this paper.
Some other household characteristics such as rural -urban (whether a household is located in rural or urban areas), Java, Sumatra, Bali, Kalimantan, NTB (whether household is located in java, Sumatra, Bali, Kalimantan or NTB) are employed as control variables.
Because the data are dichotomous (that is, the child is either in school or not), the probit model is appropriate 1 .
Assume we have a regression model like the following:
Where y i = 1 if y i * > 0 0 if otherwise (2) y i * is unobservable variable or " latent" variable and ε is the residual Assume var (ε) = 1 from (1) and (2) we get Referring to the previous discussion, the dependent variables can be pooled together into these following three main groups. The first group is children's characteristics, including age, squared term of age and gender. The second group is parental characteristics consisting of parent's year of schooling and dummies for occupations. The third group is household characteristics including monthly household expenditure, number of children under 5 year old in the household, the presence of grand parents and a dummy for urban-rural and location (island). The last group is community variables such as teacher-pupil ratio and library resources that also capture the quality of education. The model allows the relationship between being in school and age to be non-linear. Table 9 displays the variable definitions and Table 10 presents the marginal probit estimates, the probit regression coefficients and t values for the regressions where the dependent variable is a dichotomous indicator of whether or not a particular child was attending school at the time of the survey.
C. Estimation Results
The Chi-square statistic rejects the null hypothesis that all the estimated coefficients are jointly equal to zero. The Pseudo R-squared indicates the model is reasonably good. To assess the implications of the estimated model, we calculate the predicted probabilities of being in school for both boys and girls. The model allows the relationship between being in school and age to be non-linear. We find that both linear and quadratic terms are statistically significant. The marginal probit result presented in Table 10 suggests that children in schooling increases at a diminishing rate with the age of the child. There is a positive relationship between the probability of being in school and children's age. The increase in the age of child is associated with a significant increase in the probability of school attendance. This unusual case is also found by Duraisamy (2000) in India, Maitra and Rammohan (2001) in South Africa, Fitzsimons (2002) in Indonesia, and Gibson (2002) in Papua New Guinea. In their paper Maitra and
Rammohan (2001) demonstrate that when they use data of children between 7 to 24 years old, they find that the age of the child has a negative relationship with the probability of being in school. However, when they subdivide the sample into different age categories, they find that age effect is not the same for the different age categories.
In the age group 7 to 12 there is a positive effect of age to probability of being in school.
For children in the age groups 13 to 17 and 18 to 24 the effect is negative. In other words the age effects on the probability of being in school vary over the age range. For the younger age group, the effect of age tends to be positive, while for the older age group the effect tends to be negative. This is because as children grow older, employment opportunities increase and so do alternative activities at home, thus the opportunity costs of education increase. The results from previous studies above may provide explanations of why in our study, we have positive effects of age on probability of being in school. This is because we employ children with the age 7 to 14 categorized in younger age group.
The probit estimation indicates significant gender differences in children's schooling behaviour. The probability of girls being in school is one percent lower than that of boys.
Parental characteristics affect the children's schooling behaviour. The results confirm that for the probabilities of being in school, both father and mother's education matter. Interestingly, the empirical result in this paper suggests that the mother' education has a slightly stronger positive effect than fathers'. This may because mothers spend more time in home investment than do fathers. One more year of schooling of mothers increases the probability for children going to school by 0.9%, while for one more year schooling of fathers it increases only 0.7%. This implies that mothers' education is an important factor in affecting child school attendance. Separate estimation of girls' and boys' school participation outcomes indicate that mothers' education is more important for girls, while fathers' education is more important for boys. One more year of schooling of fathers increases the probability of being in school by 0.8% for boys and only 0.5% for girls. On the other hand one more year of schooling of mother increases the probability of school attendance by 1.2% for girl and only 0.6% for boy. This result shows how important is the effect of girls' schooling, since girls' education has a trickle down effect on the next generation. The higher the mothers' education the more attention they pay to their children's schooling and as a result, their children, especially girls, may be expected get a better education and this expands education in the next generation.
Turning to the household characteristics, we find that income effect captured through the household income (proxied by household expenditure) variable is positive and significant. But the magnitude is small. Children belong to richer household have a higher probability of being enrolled in school. An increase in the household income by Rp 10,000 (roughly US$5) will increase children's probability of school participation by 0.028%. Interestingly, for a separate probit regression, household income is significantly positive only for girls. An increase the household income by Rp 10,000 will increase girls' probability of school attendance by 0.08%. This implies that girls' chance of going to school is more sensitive to household income; therefore education is categorized as a luxury good for girls. The household income only matters for girls, which may imply that the parental preference for sons factor and cultural values have a stronger role in educating boys than resources available to the household, but the magnitude is not large.
Further, the negative effect of number of children under five years old is significant for girls. This confirms that for the girls there is trade off between attending school and substituting for the mother in doing domestic tasks as well as taking care of younger children. The result show that one more child under 5 year decreases the probability of girls between 7 to 14 year of age attending school by 1.2 percentage points. : a) . dF/dx is for discrete change of dummy variable from 0 to 1. b). *** = significant at the 1% level ** = significant at the 5% level * = significant at the 10% level The effect of an urban location is statistically significant when we regress boys and girls all together. The marginal effect shows that holding all other explanatory variables at their sample means, urban children have 2.4 percentage points higher probability of being enrolled in school than rural children. When we estimate the equation for boy and girl separately, the dummy urban variable is significant only for boys. Boys in urban areas have 2.4% higher probability of being in school compared to boys in rural areas.
The effect of geographical location namely Java, Sumatra and Bali are also significant. It means children living on these island are more likely to be enrolled. This is not surprising because these three areas, especially Java, are relatively better developed compared to Sulawesi.
On the supply side of schooling, we find that teacher-pupil ratio has a positive significant effect only for girls. School quality is an important factor for girls in deciding whether they will be sent to school or not. For boys there is no effect from school quality, they will be sent to school no matter if the school quality is good or not.
In sum, the overall interpretation of the above result may indicate that parents prefer to send their sons to school. Girls tend to have several obstacles that restrict their opportunities to go to school. Introducing policies for eliminating gender differences in education is important. Figure 2 demonstrates the predicted probability of children of being in school. From the age 7 to 11 generally the predicted probability of being in school is between 0.92% to 0.95%. Children's predicted probability of being in school decreases when they grow older. The older the children the lower their predicted probabilities of being in school. From age 11 the probability of being in school starts to decline. For all age categories (7 to 14) the predicted probability of being in school for girls is always lower than for boys.
D. Concluding Remarks
Nationally representative household survey data have been used in this paper to examine the factors affecting the school enrolment and the nature of gender differences in school enrolment among 7 to 14 year old boys and girls in Indonesia. The results obtained from the study confirm that gender differences are important in determining the likelihood of children being in school. In terms of predicted probability of attending school, our estimates suggest that generally girls have lower probability of going to school compared to boys.
Our results also suggest that family background variables such as parental schooling and income have a positive effect on children's school attendant. Paternal and maternal education significantly affects enrolment of boys and girls but in different manner. While fathers' education is more favourable affect boys' schooling, mothers' education is more essential for girls' schooling.
Also household income has a positive effect on children' schooling. Girls are more sensitive to the constraint on available resources. The likelihood of girls being in school is also influenced by the number of children under 5 years old in the household. The more children under 5 years old in the household the less likely it is for a girl to be in school.
Regional differences and urban area are found to be important in affecting children's participation in school. Urban children are more likely to be in school than rural children. Children from Java, Sumatra and Bali have a higher probability of attending school. This may be because these islands are relatively more developed than Sulawesi.
Based on our estimation results, introducing policies for eliminating gender disparities in education is important. The government should educate people more widely about gender equality in education. This can be done through campaigns using television, radio, newspaper and other mass media. Subsidies and scholarship schemes to promote girls' education are also needed. In particular subsidies and scholarships should be aimed at poor families. Additionally, since the quality of school is an important factor for girls in parental decisions to send them to school or not, policies related to school quality improvement need to be implemented. These include improving school facilities and school building quality, providing textbooks, and improving teachers' skill and quality by giving special training and short courses.
